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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CRITICGAL HARDCWARE
KUMBER: 06-1C-0111-X

SUEBSYSTEM NAME: ARS - ARPCS

REVISION: 4 08/26/90

PART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER

LRU . N2/OZ CONTROL PANEL MEC250-0002-1001
CARLETON TECHNOLOGIES 2720-0001

 sAy . VALVE, SOLENOID, OXYGEN 3722-0001-9
PART DATA

QUANTITY OF LIKE ITEMS: 2

ONE PER LOOP

T™WO PER SLURSYSTEM

FUNCTION:

SOLENOID VALVE DXYGEN SYSTEM SELECTOR (1.18)

PROVIDES VALVING FOR THE TRANSFER QR ISOLATION OF AUXILIARY OXYGEN TC
EITHER SYSTEM ONE OR SYSTEM TWO OXYGEN LOOPS, AND THE FLOW OF OXYGEN
FROM PRSD CRYQ SYSTEM TO THE LAUNCHENTRY SUITS (LES) AND AIRLOCK
SYSTEMS. BOTH VALVES MUST REMAIN OPEN TO PROVIDE SUEFICIENT OXYGEN
FLOW FOR LES USE. PROVIDES FOR CROSS TRANSFER OF PASD OXYGEN TQ EITHER
OF THE ARPCS OXYCEN LOOPS. THE TRANSEER OF AUXILIARY OXYGEN IS
APPLICABLE ONLY WHEN THE AUXILIARY OXYGEN TANK iS INSTALLED. THE LISTED
FAILURE EFFECTS ARE FOR THE CASE WHEN THE AUX 02 TANK IS NOT INSTALLED.
THE FAILURE EFFECTS FOR THE CASE OF THE TANK BEING INSTALLED WILL BE
ADDRESSED IN THE MISSION KIT FMEA ON A MISSION BY MISSION BASIS.

06-1C - 1B
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REVISIONS 2 JL/08/50
SUBSYSTEM: ARS - ARPCS

LRU :MZ2/02 CONTROL PENEL CRITICALITY OF THIS
ITEM MAME: ALYS, SOLZMOIS, CXYGEIN FAILURE MODE::32

T T o I o o ot o i i i b e e e e e i

FAILURE MODE:
IMABILITY TQ CLOSE, INTERMAL LEAKAGE
AUX C2 TANK NOT ENSTALLED

MISSION PHASE:

L FRELAUNCH
Lo LIFT=0FF
s ON-ORBIT
g0 BE-JREIT
L3 LAND MG SAFING

VEHICLL/PAYLOAD/KIT EFFECTIVITY: 102  COLUMELA
03 QISCOVERY
04 ATLANTIS
199  ZMOEAVOUR

4 dm

*d

CAUSE:
MECHANTCAL SHOCX, YIBRATION, CORROSIZN, CONTAMINATION, @H¥EICAL
SENDING/JAMMING

CRITICALITY 1/1 DURINE INTACT ARORT ONLY? NO

T e e o o e e e

REDUNDANCY SCREEN ﬂg PASS
B Hj’lﬂt
) PASS

F?SS}FAIL RATIONALE:
A :

B)
SCREEN B IS N/A BECAUSE VALVE IS OPEN AND INOPERATIVE UNTIL REQUIRED,
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- FAILURE EFFECTS -

--—---————----———--—--———-—-————-—----—-—..-..__--——————--—————--*-______._ ____________

(A} SUBSYSTEM:
FUNCTTOMAL DESRADATION - UNABLE T3 ISQLATE OME CRY0 OXYBEN LIOP FRGH
THE LES OR AIRLOCK SUBSYSTEM,
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(B} INTERFACING SUBSYSTEM({S):
MNTERFACE 9EGRAOATION - REDUCED COPERATIONAL OPTICHS.

(C) MISSION:
NQ EFFECT.

{D) CREW, VEHICLE, AND ELEMENT{S):
NO EFFECT,.

{EY FUNCTIONAL CRITICALITY EFFECTS:
STCOND ASSOCIATED FATLURS (EXTERMAL LEAKAGE JPSTREAM) RESULYS IN LJSS OF
LES SUPPORT CAPABILITY AND POSSIBLE L0OSS JF CREW/VEHICLE.
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(A) DESIGN:

WALVE 3COY IS MADE OF BC61-T651 ALUMINUM 3LL0Y ANCDIZED FOR CCRRGSICH
RESISTANCE. FITTINGS ARE MADE OF 17-4 P4 CONDITICN & CRES AND 116 CRE3
ZONDITION A. TYPE 315 [S 3 STANDARD GREDE STAIN.ESS STEEL WHilH 2FFIRS
THE 3E5T “CRROSION RESISTANCE OF THE STA#D#PD AUSTEMETIC GR803S.  17-3
PH L[S PRECIPITATION HARDENED CORROSION ATSISTANT STEEL WHIZH 285 A

HIGH STRENGTH TO WEIGHT RATID. STiTLE SEALS ARE WADE OF SILASTIC €73
SILIZONE RUBBER. SILASTIC 675 SILICINE RLBBER YRS 5000 RESISTANCI T3
Y IAONMENTAL EXPOSURE, FLEIXING AND FATIGLE. [T 2LSQ HAS LOW
FLAMMABILITY AND OUTBASSING. THE 3ZJME RISISTANCT oF SILIZONZ ALBEER
[$ EXCELLENT. A NICKEL BELLIWS I5 UTILIZID AS 4 OYMAMIC SEAL WHICH
CONSiDERABLY REQUCES FRICTLION, STICKIVG, AND WEAR, THE [NLET 3uD
CUTLET PORTS ARE FILTER PROTECTED 4LTH 25 MICRON 23SOLUTE FILTIRS,

UIDE AINGS ARE WADE OF TEFLaNg METAL-TD-METAL CONTACT AITH RESULTZNT
CONTAMINANT PROBLEMS [S ELIMINATED.

(B} TEST:

JCCEPTANCE TEST -~ ATP ON vALVE INCLJDES PROOF TEST AT 1B7S PSIG {l.3
TIMES MAXIMUM DPERATING PRESSURE), EXTERNAL LEAK TESTED FIR 0.2 3CCM
MAY LEAKAGE AT 1260 PSIG. INTEYNAL LZAK TESTED FOR 1.0 SCOM MAX
LEAXAGE AT 900 PSIG FOR A MINIMUM OF 2 MINUTES. ATP ON N2/02 CONTROL
BENEL AS AN ASSEMBLY INCLIDES EYAMINATION QF PROQUCT, RAGIOGRAPHIC
[MSPECTION, PRODF PRESSURE AT 1370 +/- 20 PSIG, AND EXTERMAL LziKAGE
TEST [OECAY TEST USING GM2) AT 9€0 +/- 15 PSIG WITH NITROGEN SYSTEM AT
A LOWER PRESSURE - ENTIRE PAMEL LEAXAGE [S _IMITED 70 11.0 HLLM MAX.

QUALTFICATION TEST - LIFE ZYCLE TESTING - THE VALVE WAS SUBJECT=D TO S0
SPEN/CLOSE CYCLES AT 900 PSIG, PRECEDING AND FOL_CWING WHICH [NTERMAL
LSAKAGE TESTING WAS CINDUCTED, CGMPONENT BURST RRESSURE [5 ZECC PSIG
{2 TIMES MAXIMUM QRERATING PRESSYURE), SUBJECTED TO THE FOLLOWING AS
PART DF THE N2/02 CONTROL PANEL. RANDOM Y[BRATION SPECTRUM - 20 T0O
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150 HZ INCREASING AT § 0B/0CTAVE 70 0,03 G72/HZ AT 150 HI. CONSTANT
AT 0,03 G#*2/HZ FROM LS0 70 1000 HZ, JEZREASING AT & JB/CCTAVE FI0M
1060 TQ 2000 KZ FOR 28 MINUTZIS PEA AxIS ©IR THREE CRTHCGOMAL 24E€5.
DESIGN 5HOCY - 206 TEAMINAL SXWTOOTH PULIE OF 11 M5 JURATICN IN zACH
OIRECTION OF THREE CRTHOGCNAL AXES. ATP TO YEAIFY LEAKAGE I8
PEAFORMED AFTER SHOCK AND WIBRATIOM TESTING.

IN-VEHICLE TESTING - INTERMAL LEAK TEST IS PERFORMED AT 925 - 9850 PSIG,
10 SCCM MAX LEAKAGE.

CMRSD - IMTERWAL LEAK TEST IS PERFORME] 3EFLRE THE_FIRSTLREFL:EHT oF
EACH OREITER AND EVERY FIVE FLIGHTS, AND AS A CONTINGEMCY FOR LRU
REPLACEMENT AT SCO-950 PSIGy 10 SCCM MeX LEAKAGE.

{C) INSPECTION:

RECZIVING [NSPECTION

RAW MATERIAL YERIF{ED BY [NSPECTIOM FCR WATZRIAL AND PRCCESS
CERTEFICATIGN.

CCNTAMINATION CONTROL e
CLEANLIMESS LEVEL 2004 PER WAQE1Q-30% 4E=IFiED 3Y INIPECTION.

ASSEMBLY /INSTAL_ATION

TCROUES WESIFZED GND SPRING FORCES (ER”Z=732 2Y IHEEECT:DH. TE§ HJEL]
SCHESULE. DIMENSITNAL ZHECKS PERFORMES 3¢ NSPECTION. MIPS FIR
CONCENTRICITY AND PERPEMDICULARIT?. 12% /ISUAL INSPECTION 3N SEAL RING
YERIFIED.

NONDESTRUCT IVE EYALUATICN o
INSPECTION OF WELOS 3Y 70X YISUAL FXAM, <-7AY ML PENETRANT,

CRITICAL PROCESSES

PARTS PASSIVATION, ANCOIZING ANO HEAT TREATMENT WERIFIED. SOLDER
CONNECTIONS VERIFIED 3Y INSPECTION [N 2LTTRDANCE WITH SPECIFICATION
NHBS300.4(34). POTTING VISUALLY INSPELTIZ 8Y INSPECTION. APPLICATICH
GF LUBRICANT ON SEAL SING VERIFIED BY InSFELTION. ELECTRO DEROSIVED
MICKEL APPLICATICN VERIFIEQ 3y [NSPECTLIN.

TESTING
ATF WERIFIEQ @Y INSPECTIOM.

HANDLING/PACKAGING
HANOLING, PACKAGING, STORAGE AND SHIPP «3 >ROCEDURES ARE vERIFIED.

{0) FAILURE HISTGRY:

FOUR FAILURES HAVE OCCURRED:

A9GQ4-010, 12/4/77. AFTER SUPPLIER QT# =INCH HANDLING SROCX TES™,
SYSTEM 1 VALVE TNTERNAL LEAKAGE WAS 1.2 ZI7M5 SWSTEM 2 WAS 4.0 SCOM.
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SAQULD BE U.1 SCOM MAX, THE 0.1 SCIM RSSUIREMENT WAS MORE DEMAND NG
THAN SYSVEM OPERATTON REQUIREMENTS CICTATE. CORRECTIYE ACTION - ATP
REJULAEMENT Wa% CJANEED FROM 0,1 SCCM T2 2.0 SCIM MaX.

ABIABL-110, 5/15/31. DURIMG ATP 4F ™4E 4202 COMTROL PANEL THE 1.19
YALVE INTEANAL LEAKAGE WAS 45 SCCM, SHOULD 3£ 1.0 SCCM MaX, SMALL
PARTICLES OF 204 STAINLESS STEEL WEARE FOUND INSIDE THE WALVE. THIS Was
CONSTDERED TO BE AN [SOLATED [NGCIDENT OF ENTRAPPED CONTAMINATION DURING
ASSEMBLY AND IS ATP SCREZNABLE; 40 COURRECTIVE CTION.

ACO8Q6-010, 9/30/81. AFTEX RLWORK TQ SORRECT A WALVE PASITION
INDLCATQR °RQBLEM {REF CAR ACQ5348-0107, vALYE INTERNAL LEAKAGE WAS 40
SCCM.  SHOULD BE 1.0 SCCM MAX. LEAKAGE wAS ATTRIBUTED TO TOLERANCE
BUILJUP,  NQ CIRRECTIVE ACTION - FRILURE !5 ATP SCREZNABLE,

AD2213-010, 10/26/34. JURING CHECKOUT AT PALMODALE, SYSTIM 1 YALYF
LEAKED [NTERNALLY AT 25 3CCM.  SACULD 3E 10 SCoM Max, HFLUE IEAT
[YESPEL) WAS FOUND T HAVE 3 SLISHTLY 2WISED SESTICN ovER 2 =qrx TMATELY
1BO DJESREZS AT THE SONTACT 9OQINT OF THE MRRET, 1T WAS SPCLULATIC THAT
THE YALYE HAD 3EEN SURBJECTED 70 EXCESS 245 FLOW: SITHER 2 QRY GAS 2R o
MIXTURE OF LTQUID AND GAS. THE 5UPSLIER REUTEWED THETR TEST FaALiLITV
AND PROCEDURES TQ ASSUAE CRY CLEAN ZAS [S USED AT THE CORRECT PRE3ISLRELS
ANE Eﬁgws. WHITE SANDS, K50 AND PALMOALE WERE WEAIFIED 70 USE CLI=N

OR ] '

{E) DPERATIONAL USE:
23,
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JELIABILITY ENGINEERING: 0. R, RALSING ':Uf‘lg- ’:'-::"f?csérm
UESIGN ENGINEERING T K, KELLY AW . ¥ ./
CGUALITY ENGIMEERING r M. SAVALA
NASA RELIABILITY :

NASA ILRIYSTEM HEHAEER

NASA CUALITY ASSURAMCE :

ne=-1Cc — 22



